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V, >y— fifit**, ^ti&^7}i^tiv'sjmi^-v& 

T, TiC (I) 
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CH2=C-C-0-R^ f I ) 
II ^ ^ ' 

o 

tBf*^2] ^ (I) »C*5lt§Q*t, hU:7;P:j-Dp<^ 20 
[19^3] ^ (I) iZ;isn^R'f,\ ^;^<tfeip 

0:7-/ $ nfc7KSi^**-r s t * 

1 ~ 1 4 © TJ WP-ea&Sif 1 X« 2 IE« 

;p*iTiS; (II) 



-^CHaCH-^CH-F 
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^mi)-^ti^m^^mziM7LT. dv) 



(IV) 




CH2=C-C-0 



~307';P+;k MmSi:l~30t HD+S^T^l^c^i;!,, 
;<7;P4<4^->;k ->7'/^l<«s-coor' (r'«t 
;Pn-;i.^aT*s) s«-rd\ x«R'iR'di-i^{c 
ii^^T, -c(=o)oc(=o)- TS^sns;<7;i'd?>^»i7K4J&s 

« 5 ~ 7 vi-rnd^ciamcffi^^). 

-est), ^:^fMJrfPM-rsg»* 
^ 1 ~ 4 V^-mdM'|B«©ffl^e^, 

CO 0 0 1] 
[0 0 0 2] 

Vi)S: U y ^ 7 :7 ^ y D -feX $ tlT* 0 , 

'Jyi^9:7^'ICfcViT«, WJ- (Rayleigh) CDig^f 

V^&n«Uyi/'^7^'Mg3fc)KaS«. fe«4 3 6nin®g 
Jgcfi3 6 5nmO i ja[S2 4 8nmOK r FX^^i' 
VU'— if— , its 1 9 3nmOA r Fx:^iv'Vp— tf— i 

¥^MJSt«jc;ioT^T:fef9, ^ ^iz'Ani^omytytm 

iUTSfil 5 7nm®F, X^^^S^Vp— if— 
^XTV^S. K r Fx+->vi^— if— g^-^A r FX^=-5^ 
vp-if-@)t«lc«, ®^lcJ:t)%^fe-r-5®©Mj«-fP 

nSClt!6^^#.<flaVii5tlTViS. -?-LTF, X+5^v 
[0 0 0 33 K r FX+e/Vl^-if-g^^op-;;;:^ 

ft. -ys. ^^'^'•^•^i^-^-m%m<D\^'j7.h\z 
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D. C. Hofer, Journal ofPhotopolymer Science and Te 
chnology, Vol.9, No. 3, 387-398 (1996) JCSSt^tlS 
J:of3i^m(Dh(D^im^nx\,^?>, ^tc. S. Takechi e 
t al. Journal ofPhotopolymer Science and Technolog 
y. Vol.9. No. 3. 475-487 (1996) -p^mW- 9-73173^ 

fflV^e.tlTVi-5^lt«, 1 7 OnmjE^T®jS[S(D^, ffi^ 
\rl. jSS 1 5 7nniC5F, X.^iy7U—*f—izMVX> ^ 

20 

CO 0 0 5] 

b i ^ t -r -5 ^js] -e :i CD @ eg 

1 7 Onm£tT©iiSte©^Jr^-r-5aig*fcffin, # 

^^^^i^^-t^mfiaizvx. #^©^:y V— jca^fe-r 

sa^^^tS^^f SSf|g;£fflVi.5ClttCJ;D. 1 5 7nni 

®F. :y^^~^-^V—'^—<D^-Bi\Zi5\-)^^^i^<D^j^i,t 

[0 0 0 6] 30 

}Vij^}nim^ff3.^%a^~^$,-oX, (I) 

[0 0 0 7] 

Q 

CH2=C-C-0-R^ ( I ) 



II 

o 



40 



[0 0 0 8] (^4", Q«*^, 

Q, R' -fe <t'b-;^«, i!>^<tfei 
[0 0 0 9] 5Q 



lflO>'y^li^S:;t-rS (^^) 7^'U;1/KX7.5=- 

[0 0 10] ^fcR'«, Aoyx *i^»«)b<{aig 

*iK:i~i 4©T;i'^;i.tt, «*ife3K±®ig^tta^ 

->i^n [2. 2. 1] h*->t^D [4. 3. 

0] J—}Vm. )d'>i7a [4. 4. 0] y^:^-}Vm. h 
U->;;7n [5. 2. 1. O'-'] f':fj-}im. Ty-7> 

mxmm^tircTKmm^wr^ zl t%»^^m^ i ~ i 
4<oyji':ta7)i^}Ui!)m^h\,K ADy>. Tumm. 

i7 h >miz^if^7}]^^)mit. ^mm^ i ~ 4sso 
=^^>-3 -^)m. 2— :t*-bAy >- 3 — amm 

[0 0 11] R'*t/>;a< tt) l<B©:7-/^i^^;&;tb 
TViS«-g-«. TfJ«*^f,qE/V- (I) ©A^©ba$ 
^^lS.-r^t. R'itT^ (II) 
[0 0 12] 

— ^CH2CH^CH-Fr* ( n ) 

R' 7)V^)Vy.\ty)V^U7)V^}V>S: 

R» «7;^:tPT;^+;^$«b, r' tR' ©^ 

th^^Sfett 1 ~ 1 1 n « 0 1 Sr^-r. ) 

t^im<Dyymmi-^m\.x^ti\^§i\,M!)K yymm 
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[0 0 13] it (I) -C^-sn^ Ti/vjmy 
[0014] T^^}}Vm2, 2, 2-h«J:7;P:tPX5^ 

Jk ^iS^^7U;i'K2, 2, 2- hu:7J^:tPX9^;k t 

;i':tnx^;k ^5'^7U;i'^i - ^u:7;^:t^;>(9^;^- 
2, 2. 2- hU7;i/:tnx5^;p. ^3'i^UJl^^2. 

2, 3, 3-'7-hyy)V:ttJya\^)\y, ;<37^rij;p^ 

2. 2, 3, 4, 4, 4-^=f^-y-7;P:^nyg^;k Ti> 

U;i'^lH. IH, 1 1 H-X'f 3-9-:7;P:tD<>>7f>' 

;k ^:5^i7U;i'^iH. iH. 1 lH-X'r3•!^■7;^:^- 
^':^7>5^v-;k 

[0 0 15] ^^'i'U;i'^ 3-(/t-:7;P:tD-3-;< 

9F3 CHa 
CH2=C-C-0' 

o 



CH3 




9^3 CH3 
CH2=C-C-0-C- 

6 CH3 

CF3 

CH2=C-C-0-<;^ 

6 



CF, 



CH3 



CH2=C-C-0-C-CH2CI 
O CH3 



CF3 

cH2=6-c-o-rj 
CF3 

CH2=C-C-0-^g) 

6 

CF 

CH2=C-g-0- ^ 



OH 



[0 0 17] ;i<D^^f3i^ (I) TiSSnS^yv-® 
S^liJ;oT, (la) Ta5Sn-5*ffi*tJg^KSn.5 

[0 0 18] 



^)l:f^)i) - 2 - 1 KD^-->ypt!;k ^^'i^ u;|/K 
3 - (A-y)i:ta-5 -p^5^;ua:^^~>;w - 2 - 1 Kd 
+->yDtf;k ^^;>u;i/g5 3-(/t-:7;p:fD-7- 
^9^;i':^i^5^JW-2-fcKn+->yptf;k ^^rJ'^U 

t?Jk ^iS'i7U;i.g? 3-(/X-7;P:tP'\+~>;l.)-2 
-t KP+->yptf;k ;f.^^V}m 3-(/^-y)U^ 
P:t^?;W-2-t KP+->yptr;k ^^i^UJl'K 
3 - (/-^-yji^-tu-s - 2 - 1 hd+ 

10 ->:/Ptf;k 7'^u;i'S? 3-(/t-:7;i.:tP-5-^9^ 
;p-\+>';w-2-bKp=i^->yDtf;k T^u;i'® 3 

- (/'^-7JP:tP- 7 - 2 - 1 K p + 
->7'pt?;k Ti'U;PK 3-(a-:7;i/:*-p::/?^;u)- 
2-t KP^->:^ptf;k 7i7i;;i.^ 3_(y^_-7;p^ 
P'\*->JW-2-t h*P+vyptf;k 7i'U;PK 3 

- (/t-7;i':tp:t^5^;p) - 2 - fc Hp*'>:7^p t:;k 

[0 0 16] 

9F3 CH3 

CH2=C-C-0-C-CH3 

It • «' 

O CH3 

CF3 

CH2=6-C-0-0) 
CF3 

CH2=C-C-0-^ 

9^3 

CH2=C-C-0-CH2CH2CH20h 
O 

CF3 

CH2=c-C-0-0 

CF3 

CH2=C-C-0-^ 

9F3 
CH2=C-C- 

II 

o 




( la) 



50 



[0 0 19] iC:4'. 

[0 0 2 0] Sfc, *%?gi:fflVi^A'r>y-^|g«. 



( 

7 

[0 0 2 1] n^>y-mmiii^ti^^T)vti^)-o]m'^ 

(post exposurebake) iZ^-oXitmh. 

s. 

[0 0 2 2] -:4r. n^-^'^-mim7)vti^)^i^>&x so 
mmm.\t\.. -Dvts^mmz^-^xWi^ucDmM^n 

-f >:5^- 7';i';^7 U BJ^^i-r?a& o , ©y^^ >>5^_ 

^i^'saM(m^u^mzi:!i,7czwm\^'^m\^. v^^^ 

^©fifflS (post exposure bake) CJ:-oTj£tl:L» SB 

mmz'^m \^x^(D^^mmM^<Dn^ >^-«f]i&*« 
[0 0 2 3] *%BJTffiusA•'r>^-WiIg^c:fe^^€.7 

^)\^<r>T)vn-)vmzm^^mBi.nij)Vif.^y)v^i^^ 
(^3^) r^u;pm©re«iCxx^;i.Ta& 
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[0 0 2 4] '^^^^\t.r}),ti\)\z^i^-xmm 
x^^-b\ ^^umw^<Dm.ik^mt^m(n^mz^y) 
7)v:f3 ^mmmzti^mm^n-^ yy-t-r^m-t. ^ 

^^^fs^mt. ik^o^^m^m^x^^z.tiiix^^b, 
[0 0 2 5] 7)vti^mmm\zM\.x\mmm±m^n 

Kfr^bT^^Jfej&^tbTtt, tert- 
y^^JP, ter t - y h 4^ ->;<7;Pzt?- ;PS:r;!ter t - y m:^-> 

J; ^fs-A m^mAmmm^iz^^-r 

S»:7-h7tHD-2-t!^^;k T-h7fcKn-2 
-yu;k l-xh+vx5^;k 1- (2-^5^;i,7'p 
x5^;k 1- (2-y h+->xh^>') 
1- (2-T±:h=^'>j:h=¥y) x^;k 1- t2 

- (l-ryv>5^;^s^^r-» xh^->] :c^)]^RzM 

- t2- (1 -7^^V>^^>;«7;i,:j^x;i':t=^r-» Xh^^^ 
->] X^;P®J;5;S:T-fe^'-;i/Sc9^ ; 3-:i-^yi^^ 
a^:t^v';k 4-;<5^;i.5^h^fcKD-2-ep>-4 

Ji'^-^~»m'&mr^7ji':tjvsjm^mm\z. ^a^<d^ 
oz.tizj:-ox. mmfizmx-r^zLtiftx^^. 

[0 0 2 6] :«S»cMLT^g^^;a:S©M«!:bT 

-h?go»di^tfe.n.5. yxy- 
-?-©7xy-;ns*KSo-fiB*t7;i.c*^ 

^=^'>Mxm^m^^tircmws:^-t^mmi)i. ^:©j: 
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[0 0 2 7] i^^mx'it. A'oy-msg+fr. mm^ 
(I) -^7i^-^n^=^y^-'^izT)V:fjV^mit^>S:m'r 

(I) T^sn^^yv-Sr- 1 

0. sm^ti^, ^M-^^mtiiimizm^xfr3z.ti)i 

■^mrnKD^^Tizm-^^mti^L. ^jt^^msbtntj: 

[0 0 2 8] (I) ®^:y v-^i^s^dm-sm-a-^ffi 

1 7 OninfitTCDffifi©)^. M^itik^l 5 7nmOF 

•s. Lfzti^-oT. sc (I) cD^ry V— 

ss: (I) v-56^e,#din-5a-g-^ffi©fij^ 

[0 0 2 9] 7;i';^UBl^tt(D^{S<£ltK6<)^<#ft$ 

ht-r^c ti)ix^., ^ftmrnMRimm^ 

[0 0 3 0] 7;p;«7UBj^tt<»j&i^^c^£A--r>y-t 
«, 7xy-;i/«ft:-g-i|&{o:7xy-;nt*®*^> 7';p 

h+v';<;;pjKri;pSA*^tf5n, c:n*s7xy-;H4zK so 
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(4-tert-:rh+>';*j;i/jK-;p:t4^5^:7xr:ji/) t'd 

X)Vti>. 3. 5-fcfx (4-tert-:/h^->>!; 
;^Jt^-;^:t+->7x-;^) -1. 1, 3-hV>^^)U-( 

S©f^ffltcj;»?«|gi-r§«*#f ■S^iSaiihSiJ.tTit) o 
<!:<!: iZ/^-f >y-^^iz^tbxmiS.-r^ ©*<»a5 
[0 0 3 1] TM <J 1 

L, ^^mui^xht-r^m-^izm^^^i^ti^mm^nt. 
©T?*n«±vi. mmmit-mz. m<ommiz^r)mm 

^>'M55>RC/5^h5pt K4=-->y5^;M55>©j;^ 
p< p 7 5 >x «^ o t ;P:^^;i'X— t-;^, 

5^h7;<5^P-;i/'^>y^T::h5>, 5^h5;<h*->^ 

>©J;5;^y^n-;Kt;^>yi'T:^5 >x«-^ 
©7;i^+;i'i— rJl-^:. 2. (t:HP4-->yg^ 
;!/) - 4 -^g=-;P7xy-;i'X«^©7';i'+;i'X-5r;i, 

^. 4-tert-:/5^;i.-2. (tKP=^^5^^5^ 

;w 7xy-;i/x«-?-©T;p^;px— T-;i/^. 5-x 
g=-;i'-l, 3-lfx (t Hp^->^5^;i.) ^;HiHp- 
1. 3, S-h*)7i?>-2-:t> (ji«;N-xg^;i.-:^ 
y 5^p-;i, h 1; xf4^©7;i^+;Px-7^jp^^, 
N. N->?y^a-;i/^^x«-?-©-;7T;i/=^^;px-x;P 

3. (h Kp:*^->y5^;i/) ^;i.tK.P- 

1. 3. 5-:t^^V7'J>-A-:t> (ji«;e?^g^p 

-;i"^7p» x«^©t;p4^;px-^;p#:, ^^i^^jji^ 

[0 0 3 2]-:^. *S:l*iSfigl*«©jS!a:WiS{tJ^igj©fp 
m\z^*)it^$^it^is,z. hxT)iti u oj^ttic^c-smffi 

^ (I) ©^:y V-^f,^;5^nS^fi5:i:$#■r■5A♦ 

S!^s^xht-r«3:td«-c#«, ^ {\) ©:Eyv-it> 

:^l*^MI>r^©^iSclt^fb-g-ife©f^fflicj;0'fb 

t>* t) 5 iS:l*^MI*^»r^45[|ti^{b-&ife©f^ffltc J; 



11 

(1 1 1 a) <D^{£*ij^fig$ ^ t S. 
CO 0 3 3] 




R 



-CH2-C cnia) 

c=o 

[0 0 3 4] ^4>, Ria*^. ^^;i'X«^^Sl~4 
^^3|U±0«^«iJ-lKbTViTt>J;V\ :H:#:«j;iCR* 

^ u 2 - 2-7^^-7 >^jm<^m-^m&: 

-Tfi, 2-7';i'^;i.-2-7'yv>5^;i,;&tKcDf^^(CJ; 

[0 0 3 5] A'-r^iS^-wi&dt, (I) cD^d^n-sa 
■&*fi:fcjni^T, (IV) 

~3®5';i'+;k ^^^i~3c9t KD^e^TJi'+jk 

^Jl'Jp+v'jk ->7y«L<«S-COOR' (R'«7 
JPn-ju^^Tfafc^) xnR' tR' i)i—m\z 

u^x. -c(=o)oc(=o)- 

[0 0 3 6]^ (IV) ^(DR'RZfR'ltm^izmiUZ. I 
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K^^l~3CD7;m^Jk ^SIftl~3CDtKP 

+->7';p=»-;k ;f;;i'z|^=i-->;k ->Ty^L<«s-co 

OR' (R'tS7';P=l-;j.S»T*^) &lS-rd\ XI4R 
* tR'>*t-^ICj5:oT, -C(=0)OC(=0)- T^^tl^tlJU 

X«R'*<T;k+;PTcfe^i©-g-<DA^0i|tbT«, 
;k X5^;k 7'at!;u^i:f;ct^tf5ti, |flD<tHn=j^ 

5^;k 2-bKD^^->xg-;p;a:f*t^tf^ti«. R'& 
10 ^//X«R'*t*-COOR'T*^«^«. ^;i.3R:^-'> 

Ji/*ixx7-;i'i:;^o;/h'bo-e*0> RMcffi^f-ST;!' 

^IS:i~8S^cDT;w4^;k 2 -:t+y:t*y7>- 3 
-X(S- 4 if *^tf ^ d <i:;6tT?#> z: ;i »r T ;i/ 

if^wsns. -t^iT. R'sac/x«R'**-coo 

;k 2-h K^:^^->x^4^->;^?;^3^<-;^, tert-^h^^ 
20 ->;«7;i.:J?x;k 2-:j-+y:i-^^y^>-3_.f;p:^^,> 

;P3K-;k 1, 1. 2 - ^^;;<^;^:/D#4^->^;^3J^- 
;k 1 -i^i7a^=^z^)U- 1 -;<9^;i'Xh:^-->^jpjj?- 
;k 1- (4-^^;|/5^^D'\:^5'Jl/) -l-;>l5^;i,x 

H^>';^7;i'zt^x;k 1- (.1 -7i$^'^>^)U) 

[0 0 3 7] (IV) X'^^n^mm^^uy^ > 
<^m^mmzm<rctt>(D=E/-^-tvx. Mf^6^\zitm 

30 [0 0 3 8] 2 -y;k3j<;p:^> 

2 - 1 H D -> - 5 - y > 

5 -J)V-^)V^>- 2 -;^;1/jK>^p<5^;p 
5 }V^>.)V^>-2-tl}V-^>J^- t 

5 -y 2 -;!!7;i/2i?>K 1 -->i> p'\:^->;p 

-i-^5^;i'X9^;k 5-yjP4?;i'^>-2-:*;pjK> 

Kl- (4 -;><^;l/>^i^a^+v;l/) - 1 -^g:^;^^^^ 

5-y;W:KJl/;^;>-2-:;<7;|/2j?>^l - (4-tK 

u^-^>yi7U^^zy)V) - 1 -^5^;i/x?^;k 5-y;p 

y'>i^D^:^-->;H X5^;k 5-y;PiJ^;P:^>-2-;;!7 

D'\=*^->;k 5-y;Pz}?;i/^>-2-;«t7;i/:d«>K2-;)t 

5^;i/-2-7':$'T>5^;k 5-/;Uj1?;P:?^>-2-j!j;1, 
7H>K2 -X5^;i,- 2 -7^'-7>5^;i,5 -yjUzK;i,^> 

-2-*;^3K>i^2-hKo^^5/-l-xg=■;k 5-/ 
;i':J?;i/^>- 2 -;<^^y-;k 5 -y;i/jR;i/^>- 2. 
3 - ymmii^mfs. if, 

10 [0 0 3 9] ^fia«lS?;^;i/zf^>^j!g;lcig;©S-&^{a«, 



( 

13 

ffid^ssKn, ^n^nT^(v) msr^ (vo 

[0 0 4 0] 

(V) (YI) 
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C0 0 4 1] ^ (I) ©^yv-d^s^d^nsa^^ffi 

I) ~(XXVllI)T*$n-5#^ffi$#-r-5t)0;a:<»f;{)t 
[0 0 4 2] 




( 9 ) 



(XX n) 
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[0 0 4 5] £t±Ocfcp;5:, 7;U;«7URrjgtt©x«7;p 



A'-f > 



30 m 



[0 0 4 6] ^iS:W^f(2^i^<hLTC0®%^»J«, Jg.® 

mm'&mm-r^z.tizji^x. m^^^r^'S-moit-^ 

[0 0 4 7] rt-r^AJ^rv'^x-jl.a-H-l^A h 



17 

:tD;><^'>7.;P*^-h, 2. 4. Q - V^) :)^^)Vy x. 

4 -^exi-zr^JVy x.-}Vz?y 3L~}V7.)V:^ 

D:*;X7x— 4-7xr:;i/^::t:7xr:;i/5^7xr:;p 

(2-:^:7h'r;M5^;^) 5":^5r:r>A -\+-9-7;p 
:^-D7>5^^^-h, 1- (2-:?-:7 h'r;M5^;P) 9^ 
^7-01, hOy}U^U;<^yx}U^if--h. 4-t 

Kn:^^->- 1 -:^:7g=■;^o7p^5l;^;^;^,^_^^ ^^^^ 

7-'l'^D7'>?^^:^— 4-t Kn^^->- 1 -:h:75i 

[0 0 4 8] f\n^>i\:.T)V^)Vh^)Ty>mit^m : 20 

3. 5-hU72^>, 2, 4. (hUi/DP 

-1. 3, 5-hU7-:?>. 2-7x:^;>- 

4, 6 -hfX(hUi^PP;<9^;W- 1. 3, 

2- (4-i?PP7xr:;W -4, 6-fc:7> (h 
Ui^PP^^;!,) -1, 3, ^-^xjy.^y 2- (4 
h+S>7xr:;i.) -4. 6 -Hx(hU^PP^5^ 
3, 5-hU5'-:^>, 2- (4-^h4^->- 
l-i-y=^)V) -4. (hU^DP^5^;i.) - 

1. 3. S-MJT-:^^. 2- (^^y [d] [1. 30 

3] 'J>^^'j-7y-5 — r;i') -4. 6-tf:x (hui' 

PP^5^;P) -1. 3. 5-hU75?>, 2- (4-^ 

h+->xg^U;W -4. 6-H;^(hUi7DP^5^;W- 

1. 3. 5-hUTi?>. 2- (3, 4. 
=^^->7.5^U;i') -4, 6 -fx (hUi7np^5^;p) - 

1. 3. 5-hU7i?>, 2- (3. 4-i7;< h4^->;^ 
^^UJP) -4. 6-fX (hU<^PPp<9^;i.) -1. 

3. 5-hUT5^>. 2- (2, 4-5^^^ h^-«>X5^ij 
)V) -4. 6-t*X (hUi!^PP^5^;i.) -1, 3. 5 
-H'J7i^>, 2- (2-^ -4. 6 40 

-h'X(hUi'PP;<g^;i/)- 1. 3. 5-hU7-:^>, 
2- (4-yh:^^->;^5^U;P) -4. 6-HX(hiJi^ 

ppyg^JW-i. 3, 5-hi;7$^>, 2- (4--? 

>5^;i/:t+->X9^U;W -4. 6-h'X (hUi^PDpt 
^JW) -1. 3. 5- hU7S;>75:i:. 

[0 0 4 9] >?x;pzj^>^5fb^ife:e^7xr:;i, 'jt^jv 
[0 0 5 0] -:^Ty^^>x;nis-;i.#^»*#-rsfb^ so 
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18 

• fx (7xr:;UxJl/*-;p) VTV:f-^>. h*X 
(4-^pa:7x-;px;p*-;p) -J7^/:<^y^ f^ 
(P- hU;i'X;i'*-;i,) ~?7V^ir-^, fx (4-te 
Tt-y^)Vy aL=:.}Vy.}Vi^~)V) 'J7V:^i'>. fx 

(2. 4.-+->U;i'X;P7f:-;U) =J7V/^^>^ fx 
(->^p^4^->;i,;^;i.;jx-;P) >?Ty^^>. ('^OV'' 
'r;i') {7xri;i/x;i/*;-;i/) =J7^J:^-^yfs.^, 
[0 0 5 1] x;i/7}s>|gxx-7^;i/3^ft;-S-ife : i -^y-j 
-fJU-i-ya^-jv^^ji, v-hJlJiyxju^^-h 
I (3l^'<>i/'r>h->^-h) > 2-'>?>y-f jp-a- 
fc l<p:^->-2-7xzi;i.xg-;i. p_ J,;|,x>X;i.Jj^ 
4^— H (a«;of-;>i5=>p-;p/>;>y'^>},->^_f,) 

1. 2. 3-^>-fef>HU'f;i' huxpt^'>x;i/JiTi 
-h, 2. 6->^-hn^>i7;i. p- h;i.x>7>;i.* 
'i'-^'^ 2-- hp/^<>^^;^ p_}.;px>x;pjf:^- 

N- (:7xr:;i.x;i/7jN-;i.:t+-» X;j7-»^$j«, N 
- (hU7;i/:tP;<9^Jl/X;UzjN-;U:t+-» xi^yy-f 
5 h\ N- (y?^;PX;>jf;-;i.:^-4^-» x^>'>-f5 
N- (1 0 -:;<7>7r-x;pj}?-;p:t+-» x^-> 

>'f5H, N- (h'j7;i':tP;<^;Px;i'5lN-;i/:t+ 

-» x^';i.'f5h\ N- (hU7;^:^-p^5^;^x;^/}^- 
-5-y;i.5i?;p^>-2. 3 -^^;!!7;^IH+-> 
'r 5 N- (hUr7;p:tP^^;ux;i/7jN-;i/:t^^~» 
:^7iS';^'f5 K, n- (i o -*>:7r-x;U7}^-;i.:i- 

[0 0 5 2] miliStmit'^^ti.X(D^M^^Mh. ^ 

::;hP'>?>i?;p yi7U^^z^}U:fy-n:A— 2, 6 
->?-hn--v ~>iJ7P^:1r->;P;!7— Tfc 

;i/AT3iij h\ *m^li^up'x-;^x;^7}^-^>2.;5:^*^ 

[0 0 5 3] ~mzm%^m^m\f^^h^mmm 
^^^mmmit-^^. m?Lii7s.ym=s:, i7j,y^^- 
(^"^^(D^mizj^^am^it^^Ax^^^ititm^ti 

i7x>5^-\— fcffl^iSnSita^4^fc-g■ 
[0 0 5 4] 
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r13 
14 i Rll 



.12 



r11 r12 r11 pl2 

Rl4 Rl5 pji5 Rl4 
r13 

RiS ^ 

Rl1-N'^N_Rl2 Rll-N-^o 



( II ) 
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20 



[0 0 5 5] 



R 



13 



»13 



i13 



•13 



14 



»1« 



10 0 5 6] ^ffi, RZ^R" itm^fzminiz. * 

>*«-r. R"~R" Testis 7;u4^;PS.c/CR"~R 
"i?ig$nsT;uD^'>«, -5-n-?nM^»i~6S^ 
T*§^<i:*t-c^, R"~R"-t?a$n-5->i7D7';i'+ 

"~R"tf|g$n^7U-;m. ^^ic6~l OSST 

[0 0 5 7] #P8¥ll-S2575^ii^JrM55$ 

5 > -fb -g-^ * ^ X > 5^ - i ^ ^ - i ^ ^ ^ ^ 
[0 0 5 8] *|gBJ0^5;xhfflfig#;«, ^-CO^HJg^J- 

m^^m\z. /^■^>y-^^i6 0-^9 9. gssjgig 
•?-^T^*iwmt;-&!isj&o.i~2 oa«%s^®ig 



40 



»1» 



8 omm%mm^:i±i:f3.^^^izT^<Diflmmi^$>^. 
»fi!c«)o^Hjg4)-ss*si(nc, 0. 0 1 ~ 1 mm%m 

[0 0 5 9] hmfigit!>»tta^, iieoa- 



( 12 ) 
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[0 0 6 0] a#c±{rM*$n. ^m^n^ui?:^ hm 

?^;i'7>^:-l>At: Kp^^^v-K-^ (2 - h Kn4^e>a:5^ 
CO 0 6 1] 

[0 0 6 2] V— g-fig^l (^^^i^U;p^2-^g^ 
;i/-2-Ty-7>5^;i.©-g-^£) 2-^5^;p-2-7^v 
>^'y-;i/8 3. 1 gt hUX?^;P5'5>l 0 1 gSrtt 
ii*-, 2 0 0 go><g^;i/'f yr^^jp-^},>§jn>tT^«e 

tbTS:, -^-Zllr, p<^^U;PKi7DU 8. 4 g (2 
-^5^;l'-2-T5^V>^/-;H-^bXl. 5^:;i^ 

fg) *»TL, ^o^, o^m^ni^r^. m. so 

i^V^T*?Sfe*2IHFffr3fc. WaS^JgifeLfc^, M 
ffi^SLT. ^^CSt?:^$n-5pt:5':J7U;P^2 -;»(5^;^- 
2-7^■T>?^;^$#fe, 

[0 0 6 3] 

CHs CH3 
CH2=C-C- 
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[0 0 6 5] 

CH3 

CH2=C-C--0-i 1 

" J. J 



40 



[0 0 6 4] ^yv— &^^2 (a-p^^i^Un-fpc^^ 
n:7^^h>l 0 Ogi:;){i5'5^U;P^l 04.4g (a- 

•JX^;i.75>l 8 3. 6 g (a-:/p^._^_^5.p 



[0 0 6 61 mm-^^m (ad 
u)m mMit^ m) cfcOA^j 5. 8 1 g. 2- 

9. 7 2g. ^^;i-fvr^}U^h>l 0. 5g*JP 

X., ^mmm'S:ff':>rcmz8 ox:\z^i^h. TVb'x-r 
1 0 8\zmmLfti^i^^3 oi^t^fxmTLrz. -t©^ 

sot: * * 8 f^W«ja L;^. ^ 3 0 

'c^Ti^mvtcmzhv:c^)i^T^>7. sg^mw 

*H*TJ|SfTbfc. ^®^3 5~4 S-CTa-yp^r-r 
-:f^u^^h>8. 5 6g*2I^M*ntT5STbfc. 

2S^*6I5I7K^sfebfe, *ifc«cDW«|ji>&5g$|ia2- 
14. 0 5 g, 

[0 0 6 7] mm-^^m (a 2) 

>-2-iJ)lrfi:^zyU-h 1 5. 54g, «|*VH'> 

K7. 8 4g, ^^'i'UJPm '\+-y-7;p^p-i-yyp 
tr;p9. 4 4g, ;<^;p-i'y:/^;i,'«r h>2 2 g^tfcii 
^msm^^fr-Ditmza ox:iz^uv. t^/mt. 

> 1 1 gizmmi^tc.mi&.'S: 3 om^nxmrLft. 
^8 o'ciz^^rcim^smmuuvft. ^<D'^^^y- 
;i/2 5 0 g, *i 0 og<Dm^mmizRfs^m'&m€. m 

a b * y p e > U p -;M 5^;Px-5-;PT -fe 
7^- h izmmv. Mi^-r^ 2: i J: 0 WIS^j^SffTS:, 
#36 4. 5 5g. Sim^2 1. 4 0 96. Z-tl^mBA 

[0 0 6 8] mm-^0SLM(A3) 

Om 1 -oP7 7;^PJr, 2-:<'f-)VTy-7>^ji, \f 
^CU [2. 2. 1] ^yN-5-X>-2-:!57Jl.jp^ 
->^— h(NB-2MAd) 8. 5 9 g, ft^^Kvp-f >^ 
(MA) 2. 9 4g, 3- {n-y)\'-^u-3-:K=}-}\, 
-2-b Kn4^->yntr;i' 7i7Ul^-h (t 

FMC70OHAA) 5. 9 7 g, 4 2 -'^ 
>3'y>l 0 g^bc;'^, ^*«^SfTofe. ^CD^8 
O-C^Tf^ML, 4-p<g^;i/-2-'>?>^'y> 7glc 



( 13 ) 
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PLfcAIBNO. 3 1 g^3 O^H^ifxmTVrz. 

om 1 izRi^m'&mTvmmLftmm^m.mizj^on 
fe. y^ux^u>mwmmw-i^^^m (mw) 6 4o 



24 



W^^fi«IA 5 
W&^S£MX 1 



NB-TB/MA/TFMC70HAA=40/40/20 

^fB-2Mad/liIA/TFMC70HAA=45/'45/l 0 
NB-TB/MA = 50/50 



0. Cin^^JgA 3 i-r-5. 

^0 0 6 9] mm^^M (A4. A5, XI) 

mm A 3 <D^f&mtmm<Dmmzj^iDT^<Dmm&m 

[0 0 7 0] 

Mw 



20 



NB-TB: 2-^5^;^:/atf;p t*->^n [2. 

[0 0 7 1] ^II^^^RI (A6) 

Omi --r? 0:75X3 jc, 2-7^v>^;pyntf;i. 
ifz^ira [2. 2. 1] '\yh-5-x>-2-*;i.d? 

=^~>U-h (NB-AdTB) 9. 43g. MA2. 
94g, TFMC70HAA 5. 9 7 g, 4-^5=-JP 

-2-^>^y^ log^v^i^. mmmm^n-o 

y> 7 eizmMhrzAIBNQ. 31gS304J'dHt 
TrnTLtc. ^©^8 O-CTSI^Ffl^ftMbfc. 
+i}->3 0 0ml iZRj^mi:mTLmtiiLrzmm=S:mm 
4 O-CTj^JI^^^SI^mffViftfilg?. 3 

0 9 0 0. ^ti^mmA6fr^, 

CO 0 7 2] fiflg^jsKM (A 7) 
ftii*^: y V-0^:;Ht *NB-AdTB/llIA/TFMC70HlllA= 4 0 

/4 0/2 ofr^j^A^«, mm'^^mA6iimm(Di^ 
(Mw) 1 6 7 0 0. j:n&«igA 7 i-r-s. 

to 0 7 3] #Jg^^M (AS) 
?&ai«^^^th. ^SJ^T, ?iSTD-h$^»;tfcl 0 

0ml -OP 7 rue, 2 -Tyv>5';j. ^:5^^»j 
P-h (2MAdMA) 7. 0 3 g, TFMC70H 
MA 12. 3 7g, 4->(5^;U-2-^>^ry> 10 

10 SB 

p-hWy 7zz*;^^*::i)i ^fj^Momj^m-h 0.2 
(*.if»3Yb^ («c) JcOA^L^c ■■MDS-205" ) 
2. 6->?-f yrDtr;P7:nU> 0.015 35 

r Df i'>r 'j3-w;;iwi-fjP7tf-h 100 

'^-i^ (FEB) 



6 10 0 
5 5 0 0 
5 4 0 0 



30 



2. 1] '\yh-5-X>-2 



4-^5^JI,-2— ?>^y> 7gfc^^b^AI 
BNO. 2 5gSr3 04>*^tT7gfTUfe, ^®«8 or 

trsi^W^Siabfe. l!fiStm^=^-*}->3 0 Om 1 lrs^c:M 

Kill*8B#rflfTV^«|gl 0. 5g*#/t. j|?U;:^^P'> 

mwmm^i^^^s (mw) 24000. cn^ifj^A 

8i:-r-5. 

[0 0 7 4] mm-^^M (X2) 

(1 5. 0 g : 1 1. 7 g) Ttta*, V-©2a 

yv-«ic-t^LT2^:;i^%^jnL. 8 o'x:-r*msmmm 

^•sr^mm^3mm\ mnvft. ^omm. mm^i^ 
^Tmf)i 10000 <D^A-^i^^nrz. ^n=&mmx 2 

[0 0 7 5] ^M0!ll~8fi.Z^tfcfe^fi8|l, 2 
[0 0 7 6] 



[0 0 7 7] '\+-y-^9^;U>'v5-!f>;£^V,X2 3*CT 
2 OtJ>rafflSLfc5,ij3>,j,:t;S_,j.^ ±-eS!SL/i:l^ 

fc. yj^-i^tt, 12 0'C, 6 0 tt>CD^<2f:T, ^^-fl^ 

('Jy7^->^i;^A> (W) *^^A^Lfc 'VUVES- 
4500" ] t:m\>\ ®^a*S|iiSt)IC^fb$1i-T:t-y> 

h±\ZT. 1 2 O-CTB 0«>W©7l?X hX^^XTl?-:?^- 



50 



^frV^ ^e>Jr2. 3 8aS5g5=-h5 
^?^;i'7>^X'>At KP=t^->K*^«?-C6 0#F4©/t 

[0 0 7 8] 7>;/<b^y:^->^7AC7xA-tC. 5fe 

nii;ii5J;p^^L^, 12 0'C, 6 O^O^fsf:-??. ^-f 



^ ^ #M2 0 0 2-6 5 0 1 

26 

1 5 7mizi5i^^mMm^. ±Tm\^^rcm^mFr a:^ [0079] 



ISIS M&\f^S. Sii^ 



mmmi 


Al 


2 mJ/cm* 


35 % 


35% 


mmm2 


A2 


5 mJ/cm* 


36 % 


33% 


mmms 


A3 


3 mJ/cm' 


32 % 


30% 


mmm4 


A4 


4. 5 mJ/cm* 


38 ^ 


36% 


mmms 


A5 


4 mJ/cm* 


28 % 


26% 




A6 


2.5 mJ/cm* 


33 % 


31% 




A7 


3. 5 raJ/cm' 


30 X 


29% 




A8 


I mJ/cm* 


44 % 


43% 


ttmii 


X 1 


8 mJ/cm* 


26 % 


25% 




X2 


3 mJ/cm* 


25 3; 


25% 



CO 0 8 0] msM-^mm (a9) 

OmL7:7;^rnc, :<^^VJVm 3 - (/t-:7;^3^a- 
3 - 2 -b Hn+->:/D t!;i. CiS^-f=t^ 
>Yb5gSI6^(«c) j;DA*) 10. 3 1 g, p-t-^ 

h=^'>X^U>17. 6 3 g. ^^;Ky:/^;i,^(.;^ 

3 1 s^ti:&/utd. ^mmm=&ffz>rzwz8 ot:ic#M 
y h > i i g »c»fif Ljt^jKS 3 Orj^dntrjs 

<D^^^J-)),2 5 0 g. *1 0 OgOil^@?0?{cS;S 

5Sjst--5z:t»cj;o 5 7. Qs<Dmmmik^% 

ft. C:©gfJg^^fc^5';Ky:/^;p^},>6 2. 8 
g, P-h;i/X>;?.;WjJ>>^3. Og. *9. 7gS:ln 
;1T 7 0 -CT 1 5 I^WfiiM bfe. ;i 5 15I;jc«fe 

-k:r- h 3 0 og^joK-HicisjiL., mmm^ntz. 
#S6 5. 3g. @jg^j'2 7. 2i?g. mm^t^^^m 
1 4 9 0 0. ^(Dmm^mmAQ tr^. 
CO 0 8 1] mm-^^m (ai o) 



20 



^ 30 



(«)J;DA^3 9. 8 9g. p-t-:/h+;^X5^U> 

16. 9 2 g, TVfX'Tyr/^n- hu;n. 97g 
S><5^;i.^yy5^;i,^h>2 6. s 1 sK^m\.rzmiS. 
Sl^WdntTWTLfe. -^-O^S 4'CJc«ofcSi 8 
f^FflffirSLfe, ^(D«pt^/-;P2 4 7. 2 3g. *l 
2 3. 6 1 g©ig^@^K{cSJ£;jB?*3 04>*HtT?ST 

mmt^ cltfcj;»367. 03g ®«Mg^J^;&#^5:. 

<j^mmm\z ^ ^iv-^ v:f^)\.^h>9 3. 52g, p 

-h)V3i>XJU^>Wt3. 4 9g. *ii. 2 6g$a] 
^T7 0'CT?1 Sf^WffiMbfc. C10S*Sje?*5loI*iSfe 
^ffl^ijgfiS^. n-'\::/rS'>4 4 6. 8 8g>t>fc3 0i)- 

mmi:nft, #fii 7. 0 7 g, mm^i-i^^H'mA 4 0 
0. ^in*«isAi 0 fr«. 

CO 0 8 2] ^l!gX3 : B*lrM (*|c) fiCD^U (p- 
f_;U7ac/— (^ffi^ "VP-2500" ) CD*®S* 

CO 0 8 3] njs^fjg. 



0mL77;^nic, ^^;P^yy5^;p^l.>2 6. 8 1 S6M7w;U-4^— r»«ifl/ i ^s^i^jjl!--. 
g^ttaA.;^. ^^afll*fro^«,r8 4<C..#ML. (0 0 8 4] •-''^^ HS^SWSL^. 

: N- HV:/a\:f)UXJl7t.-)l.:t^'^) Xi7z^>^^ H 1 1 
HH^- : 1. 3-/ (4-b- Wi)!' DA' > 0 0125 

C 0 0 8 5 ] Brewer *fcia(D*^SI*B*±igMm^#,T 3 >^x A-,c ±TiliaL^ U^.^ K«**.«^ « 

^UT. i,^ 600A®W«ISItB.^|,*^^^^^.^, 50 lot^ 60^^i«=4y?Vrh 



( 

27 

Vm^m^htc^ x./\-\Z. K r FX+->VX7^->/'?- 
[(*)-n>M® "NSR 2205EX-12B" . NA=0. 55, o=0. 

-'^-i^ (PEB) SfrVi, $&Jr2.38a«?g5^h7 
[0 0 8 6] H^®^: 0. 2 0 Min®7-f >T>KX 

[0 0 8 7] : m^ms.<D®ytm-v:»^T^ ^ 
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28 

[0 0 8 8] :7.y<bVif:^$^r>Ar>xA-(r. 5fe 

mtfA^i^om^L. loot:, 6 0g>©^#-r, y-f 

1 5 7nmJC*5JtSaiS^*, ffi^SF, x4^->vu— »f 
— (•jy5^>>'i7>'-\'/t>iS VUVES-450 
0) ©Sj§^a!l^«8tlSrfflViTil!l5tb, «2IC^3^t-«S* 

[0 0 8 9] 
[«2] 



1 






m 




««ft(KrF) 




A9 
Al 0 


40 X 

m 


m 

38 X 


18 mJ/cBi' 
90 mJ/crf 


0. 16jt£m 
0. 15juiii 




X3 


27% 


27 X 


27 mJ/cnf 


0. 16tfm 



[0 0 9 0] mm^0S.m (ai d 

a^Jt*^^, ^*^A«> -:^AD- h?^^l=. MSthS. 

2-;><9^;i.-2-7^''V>5^;i^9.3 7g. ^5';>U;P 
Ki - hU7;P:tn^^;p-2. 2. 2 - h y :7;i,:*-n 

h > 4 0 . 9 g ^tfcix^t^. ^H^*^^»c«tft 



30 



3 O^P^iatJ^Lfc^, itigLT, 2 5. 8 g* 

LT, 8. 4 g©fij|g&#>t, JK*4 5 %. fi«3iz*%i}- 
^» 1 0 2 0 0 , Cin*«[fMA 1 1 t-r-5. 
[0 0 9 1] 1 1 RUitm&94 

[0 0 9 2] 

10 SB 



p-FWy 7irH*fcw [•mmfnm-h 0.2 

[^ f tp fb¥ (*^) J: 0 A* bfc 'TilDS-205" 3 
ii'Ai- : >'~>i^D^+i^jP;/5^;i,7§> 0.015 

tk^M 7•Dt•^>?•'Ja-M/;tf*I-f*7t^•^/r-rfD5?^>(95/5) loo^ 



"DUV-30J-14" ^m^L, 2 1 SIC, 6 OtS>p0if¥ 
T'^C-i^bT, 1.600A©*«»Sltl»±JIg*JgJ5g3 

iSMOj^*iO. 3 9 iMiiiif3.^^o iZ7.\d>a-hV 

»'T12 0*C, 6 0tP<Dikft^-X^ZfV^-i7Lft. 

7->;;/t- C(»)z:a>K<o "nsr ArF" , NA=0.55, a = 
0.6) S^VV @^S*aiii6<}»C^|fcS-a-T5'f >7> 



so 



(PEB) *fTV\ S^{C2.38a 

0«i>mo/xH;p3g«*fTofc. s«i«©7'f >t>h;^ 

[ 0 0 9 4 ] Sl^agSS : 0. 1 8 jLimCD^-f ^T^KX 
'?-X/\^->*«l : 1 t;4Sg3tST?«^bfc. 

[0 0 9 5] m»m : m^m&<Dmytmi;^mT^'^ 

[0 0 9 6] -:jr. 7y{t:vif4^->r>2,^7ai/\-Jc, 5te 



( 16 ) 



29 

h^-i* hyp- h±{CTyj^-^LT, 
1 5 7nmfc*lt-5i®ji^^£, f»^MF. x^^->vp-if 
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30 



VES-4500" ) ©Sii^S!I««|ffi*fflUTS!l^L. |g3JC 

[0 0 9 7] 
[^3] 





mm 

\ 


Sj3 










All 


30 « 


30% 


42 DiJ/cnf 


0A6um 




X2 


25 % 


25% 


36inJ/crf 





mim, fern's, u^sjr. ^mmx'e^m^rci oom 

7i57U;P^t -:/^;P2. 5 6g, ;<^'^U)m3- 
(/t-7;i':^D - 3 - :<^)i':f'^ji,) - 2- tHD::^^->y 
Dt?;i. cy'r+>-fb^aag5g(t^)j:f3A^) 7. 9 6g 20 
t-fyrD/iy-;n 3. 5 1 g*ttii^T^^e^$ 
L, 8 O-C^TSiSLfc. y^Hx-f y>^5-D- 

hU;P0. 4 1 g$Yyyo/';y-;P6. 7 5g»C; 

vrcmnt:o. 5l^ra*^^tT?iSTLfe, sor-ce .. , 
•a-. 15. 6 9g®Mis*#;^c. #sn 

fcMI&l 5. 6 9 gt4-i^^5F;P7'$y t;ijj^>l^ 
5 7g<i:^^y-;i,4 7. 0 7 g;&aj!f#. ?^^<g=, ^3 
Sth. S^^A«*«x.^l 0 OmLyyxa\zti:&/o 
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